Attempts to produce Hypoxylolz cankers in living aspen by inoculation with spores have been unsuccessful (1, 4, 5) . None of these investigators stated whether their lack of success was a result of failure of the spores to germinate or failure of germinated spores to become established. The purpose of the study reported here was to determine if, and under what conditions, ascospores of Hypoxylolz mammatum (Wahl.) Mill. (= H. pruitzatum (Klotz.) Cke.) can germinate in the sapwood of living trembling aspen (Populus tremuloides Michx.). A sapwood substrate was selected because evidence has accumulated that H. lilammatunz is a sapwood parasite (2).
Materials and Methods
Fresh ascospores were obtained as they were discharged from perithecia in moistened stronlata at 10C. Suspensions were visually adjusted to roughly 105 spores/ ml. The inoculation methods were somewhat similar to those of Manion (3) .
In 1967, two stands of aspen, one with trees 5.0-12.0 c n~ in diameter, average age 15 years, and another with trees 1.5-3.0 cm in diameter, average age 4 years, were selected on the Forest Research Center at Cloquet, Minnesota. Holes, 4.8 mm in diameter, were made with a drill. In the 4-year-old trees, two holes, each extending into the center of the stem, were made in each of the trees. The two holes were about 30 cm apart, with the lower hole about 30 cm above the ground. In the 15-year-old stand, the procedure was the same, except that the lower hole was about 1.0 m above the ground and the second hole about 0. for the inoculation period of April 22 through May 27. Another 240 trees were wounded in each stand for the July 19 through August 23 inoculation period. A suspension of ascospores was injected into the holes with a sterile syringe. Trees were inoculated at 1-week intervals, in fresh wounds and in wounds 1, 2, and 3 weeks old. The wounds were not covered. About 1 week after inoculation, two trees from each set of 10 were randomly selected, cut, and stored at -18C until examined. One of the two was dissected, and chips of wood about 3 mm3 were removed from the region about 5 mm below the wounds. These chips were placed on 27, malt agar. The second of the two trees was used in germination studies and tangential longitudinal sections 16 p thick, taken from the region directly below the inoculation holes, were obtained at -20C using a cryostat. In the 4-year-old trees the sections were obtained from about 1 mm behind the canlbium. In the large trees, sections were taken from 1 mm and 7 mm from the cambium. All of the sections were placed on microscope slides and stained with lactocotton blue. Percentage germination was determined from the prepared sections by the counting of 50 spores at each location around each inoculation hole.
In 1968, 540 trees 1.5-3.0 cm in diameter were inoculated from May 10 through July 26. All wounding, inoculating, collecting, and observing procedures were as described for the 4-year-old stand in 1967 with the exception that 2 trees instead of 1 out of each set of 10 were examined for spore germination, and sections were obtained at both 1 mm and 7 n1m from the cambium. Temperature and precipitation data were compiled from the weather records of the Cloquet Forest Research Center, which was about 2 mi from the trees.
Results and Discussion
Hypoxylolz mammatirin was isolated frequently from trees inoculated in 1967. The ascospores of H. mammatum did germinate in the sapwood of trembling aspen in both 1967 and 1968. The percentage of spores which germinated varied from 0 to 7%. The mean determination was l.Oyo. Germination was scattered throughout the tested variables.
The isolation of H. nlmnrnatuin could have resulted from mycelium in the wood or from late-germinating ascospores that had moved down vessels or other openings in the wood. Observed germination never exceeded 7y0 but germination was undoubtedly greater since germ tubes, to be observed, had to be in the plane of the section obtained from the sapwood. There appear to be no clear relationships between relative amount of germination and age of wound, age of the trees, or weather conditions during the incubation period. Although this was in some ways an artificial system, the fact that the ascospores will germinate in the tree may indicate that infection depends on conditions for mycelial establishment and not for ascospore germination.
